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(57) Abstract: A deformed element pipe for hydraulic bulging 
having a peripheral length with an outer diameter gradually in- 
creasing or decreasing from one to the other axial side thereof 
and having a parallel part formed at least one end thereof and 
a hydraulic bulging device and a hydraulic bulging method us- 
ing the element pipe, the device and the method whereby, for 
example, even when a deformed steel pipe having a cross sec- 
tional shape varying in the axial direction as in a tapered pipe 
is hydraulically bulged, a bulging in which an internal pressure 
loading and an axial pressing are combined with each other can 
be performed to provide a larger expansion ratio than before and 
the joining and plug-in connection thereof to the other part can 
also be easily performed. 

Int. mx\t. ^-^^^^^^ 



11. ..DEFORMED ELEMENT 
11 a.. .PARALLEL PART 
11b... PARALLEL PART 
12... METAL COPE 
12a. ..PARALLEL PART 
12b... PARALLEL PART 
13. ..METAL DRAG 
13a... PARALLEL PART 



13b... PARALLEL PART 
14. .'.SHAFT PUSHING TOOL 
14a... PARALLEL PART 
15... SHAFT PUSHING TOOL 
15a... PARALLEL PART 
16...FILLINGHOLE 
17...BULGED PRODUCT 



CD 

rn 



i m 



BNSDOCIO: <WO 200404 U5BM_l_> 



WO 2004/041458 Al I IHU IllUll) Ul\lllim» HH1 11IU illl \ » HI I11HHW IHH HiHliUl IUH« 1»1 Ml 1»1 



pp/jpt; f 541-0041 *KJ& *B£m *&&it : &MT3 

5f33f ttfcfc*IIM*3t£tt* Osaka (JP). 

(74) ft* A: ft jfitt (MORlJVUchio); T 660-0892 

tfM, SittfcftH*** Hyogo (JP). 

(81) *l£D (Bfc): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG BR BY, BZ, CA, CH f CN, CO, CR, CU, CZ, DE, DK, 
DM DZ EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU.ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS LT LU LV MA, MD, MG, MK, MN, MW, MX, MZ, 
Nl'NO NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK. SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(84) ffiSBrt£«;: ARIPO*#»(GH l GM,KE,LS,MW,MZ 1 
SD, SL, SZ, TZ, UG, ZM, ZW), a-5 % >7(*B (AM, 
AZ BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT BE BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR HU IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI »WF (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



BNSDOCID: <WO 2004041 4 58A1.L> 



WO 2004/041458 



PCT/JP2003/014284 



mum 

05 

is «t tfiftff /< ^ v^P X&16 S ftfcifcE'* ^ ^ JP X ft K BB1" 5 "C Jfc S . 

10 

15 (B^ttfcEoXjbqx«fc&£C$**fci!>. *K***ftfflv^t>«» 

20 ^BE^/Wv?aoxr4, J:i£<0«ixfc4Hfca s ffflfi£iV ft£X'(i, 

iff, ^n^/u^ApXlCfcoXt Sr^WX-r^^-^^H. 

25 If LtKUHXfclfiLfcSL iJDXXg©ftl&XgfcLT«EE'<A'i^HJXtf 



- 1 - 



WO 2004/041458 



PCT/JP2003/014284 



BNSDOCID: <WO 2004041 458A1 J _> 



WO 2004/041458 



PCT/JP2003/014284 



-ff>*ftt>llft*»* (««»> t**^ KE^KWt- 

. * Ml | t 8,T«<»*«*t*« t » Wt - M 

65t («*.«. 0 1-8 2 .1 8 4 2 

* 'bT#s?'). - • - .. _ , 



WO 2004/041458 



PCT/JP2003/014284 



10 



20 



25 



SOtfHftWCfc*. **5, B3-fOTP2lif*»Sr^U*©f 
05 i~o 

15 f&Mhfo^o 

WiW-rsE-cfcs. 1*1 (a) } r^?i5o^ff^^^nxp n p0^^^^t, 

Xp"pCD^^^LT^TO«£*^^ v ^° (c) tte (a) 
lo&X} (b) O^I±^^v ; ^Xo a pCDif®^^^^t"C^^o 

Ji^^^PX^^J±^^PXa°pW^^^^^^^^^^ DX ^ 

- 4 - 



BNS0OC1D: <WO 2004041458A1 _!_> 



WO 2004/041458 



PCT7JP2OO3/014284 



*%.w\t, ±tzLtz%&<DmM&\z§&?i-xt££titzi><Dx*h<9 , 
in] \z mmmn^ifi mt* * gmm * * m v ^ fc ^an x m *s v ^ -c , 



WO 2004/041458 



PCT/JP2003/014284 



"CfctK (a) «:}>QXj!ijOtKf§&, (b) ^m^mm^m*. ( c ) 

HI 4it 5;^^^f®^^o^E/^i--^JnXp o 0 ^^^i-?>^-^wFp E llilr 
i^t5@T'fo^ (a) ntS^O^-^^ffSrfflV^^E^/^iBX 
b d p^^s (b) .tt*8W©ttff^»Ifi^*^* L '^ (c) 

5>j?m^->x%LW-tzmx°h<o, (a) f±^ff»aH-efco, (b) n 

RMH-CfcO, (c) (4 (b) K^t^SMHl-ifiv^^^tltSr^t® 



.1 J_ > 



WO 2004/041458 



PCT/JP2O03/014284 



htt^^m<Dmmm^<D^mm^^irmx^^ , (a) fi/h#« 
L + Lo*rtt«ixfc(tii©wajH^ (c) \*m&<» 
Kff®n, (b) (i^b^^me^^®^^,, 
m 1 in, \^]±y<)Vi>ni:^(o^mmmrmm^^^^^ 

tt^i^nsL' +lo' tzrtMtitcimvm&m, u) tiff 

^ 5o (a) itf-^'fc^Mtn-i V^JRIII*^ Lfc®r® 
®-Cfct), (b) ttffiJE^^axWt^frasSr^l-fe*®*^ Lfc 
WrrBHTfcO, (c) ttRBE/^toXfcT*©**** LfcWiHH-C 

[§115(1, /hSflOifcS*** V-zHASri^fcttW^* 3 ^ 
^if^Wi^^^ltfc 9 , ( a ) ~ ( c ) flltijM 14(a) 

~ (c) k^b El • 

tfS^*tf$fHS^I»&&^-*'®"e*>^ (a) ~ (c) ^^ Itsl2114 (a) 
~ (c) HfflSi"5BIT*)5. 



BNSDOCID: <V/0 200404 145 BA 1 _l_> 



WO 2004/041458 



PCT/JP2O03/014284 



05 



10 



15 



20 



25 



Sr^bfcWrffiHl^fcfx (b) MBE/<^^*PXgjO^!I^^Ufc^® 
0t? (c) l«E^^nl»Tirotl$:*U»rffii-t'fc5 0 
mi Bit. **W^fe©*3O*tKflllS:lftWi-50-e*)«3, 

#*©te©fiWfc*L-C^So (a) ~ (c) ttttKBl 7©»*i:WC 
(KSftswe**-?*^ (§1 (a) (b) i^t^i- 

SP1 1 a, llb5:Ifiltti^, 
*:36«!©aEffi/</u^*nXfflR^*fC«^ «MEW» 1 la, lib 

met*. ^p^Mit^«^ t5@t ' fc ^ ^ (a) 

- 8 - 



BNSDOCIO: <WO 2004041 458A1J_> 



WO 2004/041458 



PCT/JP2003/0 14284 



(b) liSWffl^tt 5T-/^rosSi:S^r#®^ 

SUM 5 (a) ^^i-^M^Eie (a) (b) fcffll^T. Sfefcf* 

^ 5 ^-^^M5SHR»r®S:W-rsTO«lil l a, 1 l b^ff^b 

16 (b) Hft^»r®^Wi-5T-^oW^ft^^ 
^tfSWl 1 a. 1 1 b*mitct><»VhZ> 0 :©@6 (b) 
WW Ha, Hb rt^ftfctt 0 1 1 a 

tsaio (a) m^-TWfK. *3J:t/^««l l bT?tt»SB-t-5Hi 1 

( c ) ^-riffs&^bTv^o 

RtliaH5 (b) fc*1"3iifefl©#»&BI7 (a) (b) SrfflV^ 

I 1 b t^^(D^ — ^t<omM7^l 1 c £WL.-CV^„ 

117 (b) *±, ^^^ifs^^-r^^-^^' 75 ^^^^^^ 

S ^ t5 ^l 1 a, 1 lbfcfNtfcfc^*^ **«©¥fr» 

I I b it^f-^^ra^ta^i^^ 1 1 c 

fitjfeUe (b) (b) "Ci^ M£M^ML7cTO£(5 1 1 a, 

l 1 b©r^i^tft«ffi^^5twl:*tfc^\ SFfirttl i a. 



2004041 458A1J_> 



WO 2004/041458 



PCT/JP2003/014284 



£ &<D mm J&W: tt if X *> o T t> J: v \ 

tit, M6 (b) ^Hl 7 (b) KiS^XK^jkO'?— 
< N EJ6 (a) ^Hl7 (a) <D ± 0 tt R »T® T t> fo o X t> £ < . ifcJE^ 

S q x & fr o fc t <d X h X v \ 

^^^^OVN-Cra-rSETfc^ PI (a) (^^OTT'fe«9s (b) 

itmmm. u) » (b) s:*Lfc«HBfc3fiv*#»»«**i-H** 

[18 (a) |^Ti7^W^t5f-^©«^i:rff 

$ 1 1 b fr*-rs*»wfc*6M*** 1 1 <Dm&J>ma^xuwt 

h t, WX 0\ZtlZ> o 

ms (a) K*tA»*fn^ ^ 8 (b) fc^fcfc*®*** 

ttftrfU a-bfca' -b\ c-dtc' -d\ b-eic-., 
b' -etc' -eOSffiSTtt^i - ^ H8 (a) l-Tt^l- * 
««»Ki¥tT»l lbt#t6W»*fl lfe*5^^#5. 
18 (c) fctt, R (b) «r*»T?ftlBi-*4:i:t>fc. 

iii«Ii©WPB^UM:,@8 (c) KUfc-c^-*-^ 

- 10 - 



WO 2004/041458 



PCT/JP2003/014284 



iot!l5:i«^. 1216 (b) xffi 

'( b ) r^i-mwm^ ±b^jp*.t«i»*©««»^« , ^*^ x 

X«*-fHTffc9. PI (a) tt£*»M*, (b) tt/MS**>** 
0*. (c) »*tb?,U:fflVNfen5/b*«©*>-^* fc * ,a;,t * ,ffL 

1 1 aTiifi L + LO *S«W¥tT» 1 1 b t?tt 

5L' +L0' MfifcttW-©^ »*©^fe** 



n 



WO 2004/041458 



PCT/JP2O03/014284 



©wfffiSrs (b) ii^^^msT^ira^L-o^o 

Bio (a) -.(c) /jN«««»-CO = -^»«>ft* 

-rM*a>***a*-R (x) i:**^ rixfcttTia (1) 5*©B*fc 

ft 5. 

RO ^ R (x) ^ R 1 " * * (1) 

fc*U D0(i/]W§> DO" ^^ LT,if ^ 
8 d (x) = * • (DO' -DO) -X/LT • ■ • (2) 

• ii5d (xKi:Mat, iiO'^tiil^ 3 -:M»«>ft**« 



) 3- 
I 13 



- 12 



WO 2004/041458 



PCT/JP2 003/014284 



tt£ Ott^lft^S L' +LO' ^^KlixfettBoWrffiBI-efcO . (c) 
i*W1&n<DWiffim-?1b?) > (b) tt-tHb^^^tefi-croHrffiS-CfoSc 

Wrm{ztertZ>%m*m>WirZ>mx*h«) , U) (c) <Z)ISir®tf>tf§ 
WO" t^SHO' {iStf-iTefcSo *fc, = *-W0**¥®R' 

0 11 (a) ~ (c) *&WffiUX-<D=>~1-n<Dto& 

-|£jto = — ^wbtt^SiR' (x) t-fZ>bs titibfe TB5 \ i ' ) 

RO' IR' (x) Ol' ' * • C 1 ') 

fc*5tt5J»*£Sd (x) H\ TIE (2') UliUWbtlS. fc£U 

20 4^ltv^. 

5 d (x) = « ■ (DO' -DO) • X/LT ■•• (2') 
«8g|Stf>»rffi&*iW0\ ifi£H0' <0^»^^i"SRs -ttBJSM 
5d (x) KittJ&UT, HI l fcflWJ: 5 fc, *—r%<ow*®. 
R' (x) ^^£^W^^fiIt'H^t5:HaoX, 

25 ©fc^ASpTtrCifefc. 

- 13 - . 



BNSDOC1D: <WO 200404 145BA1_I„> 



WO 2004/041458 



PCT/JP2O03/014284 



LO' f£^^fcMWir®glT'fo'9 > (c) 



V^5 0 PI (a) fiT 1 — /^tfo&gUfcfls^O-fe ^ttffifc^ LfcW 
®Elt?*>*K (b) liMJi^wvyJBXHlj^^ffSP^^^^fc^^^^ 1 ' 
feWf®®-?*? 0 s (c) »4«ff^w^JPX»Tft<^WliSr*L'fcWfiB0 

timm^ncom'&it^-t^h u , p (a) ~ (c) i*stiiBiai4 
(a) ~ (c) KtiMS"*-aBn?*>5. 

(a) ~ (c) fctt 5. 
f^^UT^S. m (a) llllMWW&S^tt-M^^^ 

IS^LfclSfffiH-efct). (b) tt*ffi'</^taXW©tttt**LfcWr 
BEIT?*) v) , Cc ) «1RJE/<^»X^T»^***-tfcWrBBCa--e*> 



- 14 - 



WO 2004/041458 



PCT/JP20O3/014284 



»^©«KD««r*UTVN*. pq (a) 

(b) tt«ff/</uS>Jni»OK«* 

iSt^ti^m fr -f *** L fc±TO Affl*# 12. 13i, 
12, l3i:!iWL-XjU4, 1511 SfiaoT«P^»f 

f6Wia©te> aWf7Sl2a> 12b, 13 a, 
13 b, 14a, 1 5 ad^itbilS, 

- (OttrifLXjIl 4, 1 5CD^®<7)3ptT^l 4 a, I5all ttflt 

l3 ^<H-» (Ull 4. @17JSOTl8@l^tfc 

12b, 13 a, I3b©ft$ll /]»i^ltbtlt^5i^^ 

- 15 - 



WO 2004/041458 



PCT/JP2O03/014284 



lo' gi±u:-r5<z>tfsgS:Lv\, 

1 <D&m*W 12,13 fctKtt 5>tt*:¥M 12a, 12b, 
13 a, 1 3 bKttJfc-rSttJf LX^rl 4, 15«14a, 15 

-/HM^fcttWLIftM (15) W#*no 
(1 5 a) 14, *J¥L^TB#fcfctt6¥m&l 4 a (15 a) 

# t % % n l l ^ @ t w IB I - W M * ^ £ * v N ^ ^ 75 5 & 5 fo 5 ° 
matt. IHi^ti?^ i^fuo^WiftS 

l a, l l b &fcJE/<^taI&**-rs»fc$te 

Sox, iTotwi2. 1 3rt-e^RR-rs*^^»±. Sx-/UX£r 

^^^fcttff TEA, BOftfl=Sr»ai-5^S*sfc5. 

A. /hg«Ov'-A/X^*#fefc«l« , UXftl4 (8l5#i) 

SDO^(DO-2t/cos0)X7r ••• (3) 

{it, DO: /h«l£&<£>*M£ 

t : Wf 1 lOftf 

6 = t a n" {(DO' -DO) / (2 ■ LT)) 
DO': 

B . ->-/H^ffefci}flIft r 5 (B 1 6 » «) 

- 16 - 



200404 1456A1 J _> 



WO 2004/041458 



PCT/JP2OO3/014284 



SDO' ^ (D 0 ' -2t/cos0) Xrc • • • (4) 

spffffil la, lib*, lT©iWl 2, l 3^ir-7 h"t*fitrfc, 

c. /h««©v-A/lA*3lfliaAwWf HAi 4 (H17#I») 
MS^JlftSD O^s Tie (5) st&igs-rs. 

SDO g ¥fT&l 4 a (DjiftSD • * * < 5 > 

W©Jif SDO' lis THE (6) S:*r^Si-5. 
SDO' ^ ¥M l5a<DifSD' • • • ( 6 ) 

1 5*«^iai»C»»$*. M*ftl2, I3i»jftl»14, 15 
«^fcf^<fPT«fl *fcttW*fc, 12114 (b) KTt-f 
TO i i a. l ib«U **WC«*W«f l it 

- 17 - 



WO 2004/041458 



PCT/JP2003/014284 



^fcHEfcfcttlf LIU 4, 1 5<D^t&S3:fWT;U4\ ftijftLX^l 4, 

gtriaBii4 (b) o&sg-cn, mi 5 (b) *3«t0ini6 (b) ^ 

SL + LO^h *«y^L0' J^±©S^W^tT^l la, 1 1 b # 

fc^-e, jpx^wrtJ±^±#^^o, Jbi:ttffuifti4, is 
^Idi^^i^^fib^Lfe, fi£j±/^v ; ;>JPX : SrJIU SuffilH l 4 (c) Kn* 

£fc, ^BE^A'v^PX.a 1 7^SQSIi, ffitSHU (b) ^-fct?^ 

TO^^i^ftiJo^^t'x^^^^^s-ip^LT^^^^mp^iiipi- 

?®m** Ltzwmm-e& .(b) imf±^^^^m^^^m 

m 1 9^7F-r^»H4. mJtas 14. mi 7&£vm 1 si^i-uks 
Mtm<nMmx>hz> 0 i-Kibh, m^mwi 2, 1 3 om^mzw-n 
gpi2a, 12b. i3a, i3b &*f-rs <d t*mmx*s> z> tK m&m 

- 18 - 



BNSDOCIO: <WQ 2 00404U5BA1J_> 



WO 2004/041458 



PCT/JP2003/014284 



**12, l3©*ft*©W»l2b, l3b©M!©^t'f^\ 
12b, l3b©rtl^tt'f^^f^Ii^Lt, 

iioi 5 , mm® i8iti9 ( a ) Km+*xmo>Riem* 1 1 

09 (a) 1 2, 1 3^:t-. ht«. 

129 (b) C«^Wf 1 1^«^^^ U ^ 5 » ~ 
^ v ^<D/hMlW&l 1 aOWffiflMfctt* Bills® l OKiTM-i^T- 

tf, |W0-2t, »*H0-2t, 3 -t»Oft**attRl©W 
$1 4 a £33 ITV^S. 

018 (b)©^t^if 1 i©«ttro«^»7b,ffIIB0 9 (b) 

- 19 - 



WO 2004/041458 



PCT/JP2003/014284 



0 2 Ott, ^^B^O^JE^^v J »X|ge^«^^tf^fc^^ w - /1/X * 

oHiit^ffiHb, i5bt-v-;ft«oWJ. (b) 
ttRD< WB5 1.4 b, 15bK*ai4c, l5cfcft4Um 
( c ) (±TO^ 14a, 15a W#5@ 14b, I5bt 
1 4 d, 15 d£tt^Lfc«J&0>k (d) tt¥fT»l 4a, 1 5 a KO 

0 2 0 (a) ~ (d) \zm1r^-rti(Dm$.mi>s m&<D (3) ~ (6) 

SU^-fWS&l 4 a, 1 5 a^«Jlft^»i^5t)»t-fc 

& o 

XiiDfc^ra-cii, iku*»«fi io«iLx¥ 

- 20 - 



200404U56A1J_> 



WO 2004/041458 



PCT/JP2003/0 14284 



05 

K*#fct£f ^ri^fgKfr 9 , I©a D D n i©^lt 



20 



25 



-21 - 



BNSDOCIO: <WO 2OO40414S8A1 J_> 



WO 2004/041458 



PCT/JP2003/014284 



If * <D f £ IS 

& $ n 5 m?f2*f -cfe o x , pie iw*3 # 5 ^ - m m*®R 
5. tsM4 ^^s«(7)^«J±^;^v ; ^px^et*3v^-c, /h^^m^^ffb 

LO' £X±X"h*), ^O, $ftWLX*(D/J^^{R'JlC^H-^ft5¥^T^W 

fi$teS L + L0SJi±-efct), toft tlA©^i^it feixSW 

- 22 - 



BNSDOCID: <WO 20<K04U58A1_t_> 



WO 2004/041458 



PCT/JP2O03/014284 



?00drWl45BA1 i > 



- 23 - 



WO 2004/041458 PCT/JP 2003/0 14284 




1 P2 



(b) 




2 



BNSOOCID: <WO 2004041458A1J_> 



X 20 



WO 2004/041458 



PCT/JP2O03/014284 




2 / 2 o 



BNSDOCiD: <WO 200404 U58A1 J _> 



WO 2004/041458 



PCT/JP2003/014284 




WO 2004/041458 



PCT/JP2003/014284 




BNSDOCID: <WO 200404H58A1_L> 



WO 2004/041458 



PCT/JP2003/014284 





RNSDOCID: <WO 2004041 458A1_I_> 



WO 2004/041458 



PCT/JP2003/014284 



FIG.6 



(a) 




11a 




6 



20 



BNSDOCI D: < WO 200404 1 458A 1 J_> 



WO 2004/041458 



PCT/JP2003/014284 





7 



20 



BNSDOCID: <WO 200404 U5aA1„l_ 



PCT/JP2003/014284 

WO 2004/041458 



FIG.8 




BNSDOCID: <WO 200404 1458A1J_> 



WO 2004/041458 



PCT/JP2OO3/014284 



F1G.9 



11b 



(a) 




*<5i_+L0 



(b) HO 




W0-2t 



(c) 




14 



20 



WO 2004/041458 



PCT/JP2O03/014284 



FIG.10 



(a) HO 




11a 



T7r 



(b) HO 



R(x). 



11a 



wo 



(c) HO 



RO. 



\X~ 11a 



A ^ 



WO 



10 



20 



BNSDOCID; <WO 2004041 458A1J_> 



WO 2004/041458 



PCT/JP2OO3/014284 



F1G.11 



(a) HO' 



.L 



R1 



J 



11b 



WO' 



(b) HO' 



t ( 


f — 


R'(x)^ 




I— 


i 




-e 


WO' ^ 



— 11b 



•FTP 



RO' A| 



(c) HO' 



11b 



WO* 



11 / 



WO 2004/041458 



PCT/JP2003/014284 



FIG. 12 




BNSDOC1D: <WO 200404 U5BA1 J _> 



WO 2004/041458 



PCT/JP2003/014284 




13 



20 



WO 2004/041458 



PCT/JP2003/014284 



FIG. 14 

12a PT 12 12b 15a W-'nU 



(a) 




13a 13 13b 

11 mm^S 15a 




14 



20 



BNSDOCtD: <WO_ 200404 1458A1J_> 



WO 2004/041458 



PCT/JP2003/014284 




PCT/JP2003/014284 

WO 2004/041458 



FIG.16 



5L , +L0'Kl± 



(a) 




12b SDO' 15a 




16 / 
^20 

BNSDOCID: <WO 200404 H58A1_I_> 



WO 2004/041458 



PCT/JP2O03/014284 



F1G.17 



(a) 



(b) 



(c) 




17 



20 



Rw.Qnnnin- <wo 200404H58A1 !.._> 




BNSDOCID: <WO 200404 1456A1 J.> 



WO 2004/041458 



PCT/JP2003/014284 





19 



20 



ow.Qnrr.irv <wn ?004041A58A1 i > 



WO 2004/041458 



PCT/JP20O3/O14284 



RG.20 

14b(15b) 




14b(15b) 
14b(15b) 18 



(d) 




BNSDOCtD: <WO 200404 U$8A1_I_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/14284 



A CLASSIFICATION OF SUBJECT MATTER 
int. CI 1 B21D26/02 



According to International Patent Classification (IPC) or to both national classification and IPC 



Minimum documentation searched (classification system followed by classification symbols) 
int. CI 7 B21D26/02, 39/08, 41/02 

S^^a^K^ 1^12004 Toro^ Jitsuyo Shinan Koho 199,-2004 



Electronic data base consulted during the internat ional search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



Ltd. 



JP 2002-35855 A (Nissan Motor Co., 
05 February, 2002 (05.02.02), 
Claims; Figs. 1 to 7 
(Family: none) 

JP 2^02-4 5924 A (Sumitomo Metal laaiiS cr±cs y 
Ltd., Mitsubishi Motors Corp.), 
11 February, 2002 (11.02.02), 
Claims; Figs. 2, 6 
(Family: none) 

JP 2001-321842 A (Mitsubishi Motors Corp.), 
20 November, 2001 (20.11.01), 
Claims; Fig. 2 
(Family: none) 



[X] Further documents are listed in the continuation of Box C. Q See patent family annex 



Relevant to claim No. 



1,2,4,5,7 
6 



1,2,4-7 



1,2,4-7 



Special categories of cited documents: 
"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international Tiling 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibmon or. other 

*p" document published prior to the international filing date but later 

than t he priority date claimed 

Dale of the actual completion of the international search 
05 February, 2004 (05.02.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Form PCT/lSA/210 (second sheet) (July 1998) 



"X" 



"Y" 



later document published after the international filing date or 
priority date and not in conflict with the application but cued to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken atone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of mailing of the international search report 

17 February, 2004 (17.02.0 



4) 



Authorized officer 



Telephone No. 



^nr\AfyA 1 4RQA 1 I % 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JPO 3/14284 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2000-45767 A (Calsonic Corp.), 
15 February, 2000 (15.02.00), 
Claims; Fig. 1 
(Family: none) 

JP 51-47567 A (Honda Motor Co., Ltd.), 
23 April, 1976 (23.04.76) , 
Claims; Figs . 1 to 4 
(Family: none) 

JP 2003-1336 A (Aisin Takaoka Co., Ltd.), 

07 January, 2003 (07.01.03), 

Claims 

(Family: none) 

JP 9-39864 A (Honda Motor Co., Ltd.), 
10 February, 1997 (10.02.97), 
Claims 

(Family: none) 

JP 52-73168 A (Shinwa Baruji Kabushiki Kaisha) , 

18 June, 1977 (18.06.77) , 

Claims 

(Family: none) .v, 

JP 61-37327 A (Hitachi, Ltd.), 
22 February, 1986 (22.02.86), 
Claims; Fig. 1 
(Family: none) 

EP 1022073 Al (NISSAN MOTOR CO., LTD.), 
26 July, 2000 (26.07 .00) , 
Claims; drawings 

& US 6266986 Bl & JP 2000-202535 A 



Relevant to claim No. 



1,2,4-7 



1,2,4,5,7 
6 



1,6 



1,3 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 

BNSDOC1D: <WO 200404 1458A1_I_> 



BRIHHI6 



mmmm&fr PCT/JP03/14 284 



a. mmvf^m (ipo) 

Int el' B21D 26/02 



B. WKfefrTfofcftP . 

H25«rfrofcfc*PJam (SP#!T#SJ (IPC) ) 

IntCl' B 2 ID 2 6/0 2, 3 9/0 8, 4 1/0 2 



B*a^l«BEfi« 1 9 2 6-1 9 9 6 

B*B^H*ffl»r3e^« 1971-2004 

0#SfSJBSrS5S«^* 1996-2004 

0*Sa»^ffl»f3e^« 1994-2004 



X 
Y 



JP 2002-35855 A (0El£t&<3*^#tfc) 2 0 0 
5 , tffrct#©*&BB, 01-7. A ^ r 5 'J ~& U 



JP 2002-45924 A (&£&JRX3S&fe^£ft, — S 
Silll^tt) 2 0 0 2. 0 2. 1 1, Wffl»#<0|5Bl, 0 
2, 1216 (77 5 1) —ft t) 

JP 2001-321842 A (5|g|$I»tt) 
2 0 0 1. 1 1. 2 0, #fFffl#tf>«SBB, H2 (7j5y-ftL) 



1.2,4,5,7 
6 

1,2,4-7 



1,2,4-7 



0 C«Oite»ct>:fc1lk* I 3WSft"CV*5. 



□ 



TAJ <»^BBaro&5XiR-ert:<f<. 

fcCD 

fEj S^fflSSBHtJcotiiiSi^fclim^fo^^. H*tt«B 

roj nauusm*. ttffl. 

rpj Piffle *voftjfe*ro±»roSaSi:*5ta« 



r&j Pi-/<fyh7 7^-5:i 



0 5. 0 2. 0 4 



BfcBWIW ( 1 S A/J P) 
1 0 0- 8 9 1 5 



HI 



3 P 



8 6 14 



fS§-5§- 03-3581-1 101 



3 3 6 3 



«SCPCT/1 SA/2 10 (82"*-*) (1 9 9 8¥7^) 



t 



mmmmm^ pct/j po3/i4.284 



C tog) 



BB51T5 



P, X 
P, Y 



JP 2000-45767 A (^y^^lt^tt) 2 0 
0 0. 0 2. 1 5, mf?ft#<Dtom, HI 

JP 51-47567 A (^ffl&WXJtlfcS^i) 19 7 
6. 0 4. 2 3, #fFtf:&rofaffl, JR1-4B 

JP 2003-1336 A (T>f S/'Vfcfctfc^ft) 2 0 0 
3. 0 1. 0 7, #mt*^[l 

JP 9-39864 A (#fflft«FX3RRn£#tt) 1 9 9 7. 
0 2. 10, #fFlt*Wfaia (77^y-*U 

JP 52-73168 A (#¥P^/W^tt^#%t) 1 9 7 7. 
0 6. 18, mm^^fgffl 

JP 61-37327 A (*fc£#*t 0 fflK^Bff) 1 9 8 6. 
0 2. 2 2, #fFlf*:w«SH, Hi (775!)-<tU 

EP 1022073 Al (NISSAN MOTOR COMPANY, LIMITED) 
2000. 07. 26, ^tfffllJfcOtep; "1M . . " 
&US 6266986 Bl 
&] P 2000-20 2 535 A 



1,2, 4-7 



1,2, 4,5,7 
6 

1 



1,6 



1.3 



SSPCT/ISA/2 10 (1 9 9 8^73) 

BNSDOCID: <WO 2O04O4t45M1J_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
□fBLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

C^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



